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DETAILED ACTION 
Election/Restrictions 

1. Applicants election with traverse of Group II, claims 17-36, in the reply filed on October 

28, 2004 is acknowledged. The traversal is on the ground(s) that, 

"Applicants disagree and note that the process requires the introduction of the reactants 
into the slot shaped reaction spaces. . . Hence, it is clear that each of the process steps is 
dependent upon the structure of the apparatus, and contrary to the Official Action, cannot 
be practiced by hand or in a fluidized bed." (page 10, last paragraph, of the remarks). 

This is not found persuasive because it is further shown that the apparatus as claimed can be used 
to practice another and materially different process. As presented in Fink et al. (US 4,153,501), 
the apparatus as claimed can be used in a process for removing vaporizable constituents from a 
high- viscosity solution or melt of thermoplastics by continuous evaporation (Abstract; FIGs. 1- 
3). The requirement is still deemed proper and is therefore made FINAL. 

2. Claims 1-16 are withdrawn from further consideration pursuant to 37 CFR 1.142(b), as 
being drawn to a nonelected invention, there being no allowable generic or linking claim. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 17-36 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. Regarding claim 17, "the plurality of tubular cavities" (line 12) lacks proper 
positive antecedent basis. Regarding claim 34, "the pressure vessel" (line 2) lacks proper 
positive antecedent basis. 
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Claim Rejections - 35 JJSC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 17, 19, 20 and 22 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Schubert et al. (US 5,803,600). 

Regarding claim 17, Schubert et al. (FIG. 3b; column 3, lines 48-59) discloses an 
apparatus comprising a reactor in which there are located a plurality of wall elements (i.e., foil 
elements 12b), a plurality of slot-shaped reaction spaces (i.e., partial mixing chambers 12a), a 
plurality cavities for conducting a fluid heat-exchange medium therethrough (i.e., a plurality of 
parallel, tubular channels 12c within foil elements 12b for receiving a cooling or heating 
medium); wherein the reaction spaces 12a are formed between lateral surfaces of two abutting 
wall elements 12b made of solid plates, arranged interchangeably in a block (i.e., a heat 
exchanger unit 12) as a virtual right parallelepiped; wherein the slot-shaped reaction spaces 12a 
are able to have reactants A and B supplied from the same side of the block (as illustrated in FIG. 
3b, the left side of the block); and wherein the reaction spaces 12a are oriented to guide the 
reaction mixture C through the reaction spaces 12a in the same direction and in parallel flows. 

Regarding claim 19, Schubert et al. (FIG. 3b; column 3, lines 7-31, 48-60) discloses a 
distributing medium (i.e., a flow guide structure 13, similar to the flow guide structure 6 shown 
in FIG. Id) on at least one side of the block 12 through which the reaction spaces 12a are capable 
of being provided with the reactants A, B. 
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Regarding claim 20, Schubert et al. discloses the distributing medium 13 (FIG. 3b) is a 
solid body with a plurality of channels (i.e., passages 13a, 13b, similar to the passages lb, 2b of 
flow guide structure 6 shown in FIG. Id), the cross-sections of which, inherently, are sufficiently 
small to avoid spreading of flames in them in the course of the supply of reactants that form an 
explosive mixture (i.e., the grooves which define passage 13a, 13b have a width of less than 250 
^m and a depth of less than 70 |im; claims 1-3). 

Regarding claim 22, Schubert et al. (FIG. 3b; column 3, lines 48-60; claims 1-3) discloses 
the slot width "s" of the reaction spaces 12a is between 0.05 and 5 mm (as illustrated, the width 
of a space 12a is approximately the sum of the foil thicknesses that define channels 13a and 13b, 
which is roughly 200 |im or 0.2 mm). 

Instant claims 17, 19, 20 and 22 structurally read on the apparatus of Schubert et al. 

5. Claims 17, 23-25 and 33 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Haselden (US 3,528,783). 

Regarding claims 17 and 23, Haselden (FIG. 1; claims 1-11; generally, column 1, lines 
14-35; column 3, lines 6-38) discloses an apparatus comprising a reactor in which there are 
located a plurality of wall elements (i.e., heat transfer panels 1), a plurality of slot-shaped 
reaction spaces (i.e., the spaces between adjacent panels 1, including a layer of granular catalyst 
16), and a plurality of cavities for conducting a fluid heat-exchange medium therethrough (i.e., 
tubular, parallel, channels within each of panels 1, as defined by corrugated metal matrix 12); 
wherein each of said slot-shaped reaction spaces 16 ( are formed between lateral surfaces of two 
abutting wall elements 1 made of solid plates (i.e., solid, flat metal plates 13); and wherein the 
walls elements 1 are arranged interchangeably in a block within a virtual right parallelepiped (see 
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FIG. 1; column 3, lines 16-33; column 2, lines 49-54). Although not specifically illustrated, the 

slot-shaped reaction spaces 16 are inherently able to have reactants supplied from the same side 

of the block, to guide the flow of the reaction mixture through the reaction spaces 16 in the same 

direction, as evidenced by the disclosure that, 

"... the side edges of the catalyst chambers are sealed by attaching separate metal 
edge strips, or by welding or otherwise bonding together the aforementioned flanges 14 at 
the side edges of the panels 11 . . . The edges of the catalyst layers through which the 
reactants are to enter and leave must not, of course, be sealed by they may be covered by 
a gauze or other porous barrier to keep the catalyst in place. 

The reactor is completed by coupling the connections of the heat transfer panels 
to appropriate manifolds, and attaching header boxes for delivering the reactant feed to, 
and collecting the product flow from, the catalyst chambers." 

(see column 3, lines 30-38). The slot- shaped reaction spaces 16 are also inherently oriented to 

guide the reaction mixture in parallel flows, as evidenced by the provision of a plurality of 

parallel intervening layers of catalyst between each of parallel panels 1 (e.g., at least five parallel 

reaction spaces 16 are recited in claim 1). 

Regarding claim 24, Haselden discloses that the lateral surfaces of the wall elements 
facing towards the reaction spaces are at least partially coated with catalyst material (e.g., "To 
maintain a regular spacing between the cylindrical catalyst pellets an adhesive may be used 
between the pellets and the bounding panel plates," column 3, lines53-55). 

Regarding claim 25, Haselden further discloses the lateral surfaces of the wall elements 1 
facing towards the reaction spaces 16 being provided with a profiled structure for the purpose of 
enlarging the surface area (e.g., "If desired, the panels can be finned to improve thermal contact 
with the catalyst," column 4, lines 3-18). 

Regarding claim 33, Haselden further discloses the wall elements 1 being accommodated 
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as a block in a pressure vessel (e.g., "If a reaction is to be carried out at high pressure the 
sandwich reaction block can be housed in a cylindrical metal shell," column 4, lines 71-75). 
Instant claims 17, 23-25 and 33 structurally read on the apparatus of Haselden. 

6. Claims 17, 23 and 33 are rejected under 35 U.S.C. 102(b) as being anticipated by Vu et 
al. (US 4,820,495). 

Vu et al. (FIG. 1, 2, 2A; column 2, line 10 to column 3, line 12) discloses an apparatus 
comprising a reactor (i.e., a pressure vessel 8) in which there are located a plurality of wall 
elements (i.e., parallel heat exchange plates 9), a plurality of slot-shaped reaction spaces (i.e., the 
spaces between each of plates 9, containing a bed of solid catalyst 19), and a plurality cavities for 
conducting a fluid heat-exchange medium therethrough (i.e., parallel, tubular channels E or F for 
conducting a fluid heat carrier via lines 10, 11, 13, 15)j wherein each of said slot-shaped reaction 
spaces are formed between lateral surfaces of two abutting, substantially equally large and 
substantially right-parallelepipedal wall elements 9 made of solid plates that are interchangeably 
arranged in a block within a virtual right parallelepiped (see Abstract); and wherein the slot- 
shaped reaction spaces are able to have the reactants supplied from the same side of the block 
(i.e., via line 18), and being oriented to guide the reaction mixture through the reaction spaces in 
the same direction and in parallel flows (i.e., as shown in FIG. 1, downward flow through the 
plurality of parallel, catalyst 19 containing spaces between plates 9). 

Instant claims 17, 23 and 33 structurally read on the apparatus of Vu et al. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

7. Claims 17-20, 22-30 and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ashmead et al. (US 5,690,763). 

Regarding claim 17, Ashmead et al. discloses an apparatus comprising a reactor in which 
there are located a plurality of wall elements (i.e., a plurality of laminae 100-1100; FIG. 1), a 
plurality of slot-shaped reaction spaces (i.e., a plurality of slot shaped catalytic reaction channels 
90-1' to 90-8'; FIG. 16; column 12, line 66 to column 13, line 8), and a plurality of parallel 
cavities for conducting a fluid heat-exchange medium therethrough (i.e., heat exchanger 
assemblies 74, 86; FIG. 10, 13, 14; column 11, line 58 to column 12, line 7; column 12, lines 33- 
45), wherein the said slot-shaped reaction spaces 90-1' to 90-8' are formed between lateral 
surfaces of two abutting, substantially equally large wall elements made of solid plates (i.e., 
labeled as plates 1000 and 1100 in FIG. 16), wherein the wall elements being arranged 
interchangeably in a block (see FIG. 1); wherein the slot-shaped reaction spaces 90-1' to 90-8' 
are able to have the reactants supplied from the same side of the block (i.e., via chamber 90C1'; 
FIG. 16), to guide the reaction mixture through the reaction spaces in the same direction and in 
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parallel flows. Although Ashmead et al. is silent as to, specifically, right-parallelepipedal wall 
elements and tubular shaped heat exchanger cavities, it would have been obvious for one of 
ordinary skill in the art at the time the invention was made to select such geometries for the wall 
elements and heat exchanger cavities in the apparatus of Ashmead et al., on the basis of 
suitability for the intended use, because changes in shape would merely involve ordinary skill in 
the art. In particular, Ashmead et al. teaches that, "Depending on the physical and chemical 
properties of the individual chemicals being processed, or the two or more chemicals being 
reacted, one skilled in the art can design an apparatus having the requisite size, shape and 
throughput of tortuous channel and the number, and geometry, of the various laminae," (column 
5, lines 57-64). 

Regarding claim 18, Ashmead et al. discloses at least one feed channel (i.e., 
communicating with vertical passage 87V, manifold chamber 90C1\ FIG. 16; column 12, line 
66 to column 13, line 8), which feed channel leads into the reaction space 90- 1 ? to 90-8' through 
at least one of the lateral surfaces of the wall elements. 

Regarding claims 19 and 20, Ashmead et al. discloses a distributing medium through 
which the reaction spaces are capable of being provided with the reactants, wherein the 
distributing medium may comprise a solid body with a plurality of channels (i.e., channels of 
inlet distribution manifolds 40, 44, in the case of plural reactants; FIG. 2, 7; column 10, lines 36- 
55), the cross-sections of which may be chosen to be sufficiently small to avoid spreading of 
flames in the course of the supply of explosive reactants (column 8, lines 15-29). 

Regarding claim 22, Ashmead et al. discloses that the slot width "s" of the reaction 
spaces amounts to between 0.05 and 5 mm, whereby in case of explosive reaction mixtures the 
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slot width "s" of the reaction spaces is chosen sufficiently small in order to avoid spreading of 
flames (e.g., channel cross-sections from about 10 to about 5000 micrometers; column 3, lines 
42-52; column 6, lines 10-21). 

Regarding claims 23 and 24, Ashmead et al. discloses the reaction spaces 90-1' to 90-8' 
are either filled with granular catalyst or at least partially coated with catalyst material (e.g., 
packed with catalyst beads, not shown, or deposited with one or more layers of catalytic 
material; column 13, lines 1-4; FIG. 16). 

Regarding claim 25, Ashmead is silent as to the lateral surfaces of the wall elements 
facing towards the reaction spaces being provided with a profiled structure for the purpose of 
enlarging the surface area. However, Ashmead discloses that, "a series of channels 74C and 
mesas 74M are formed in the top surface of wafer 600 the increase the surface area to enhance 
heat transfer," (column 1 1, line 58 to column 12, line 7). It would have therefore been obvious 
for one of ordinary skill in the art at the time the invention was made to provide a profiled 
structure to the reaction spaces in the apparatus of Ashmead, in order to enhance the heat transfer 
to or from the reaction being conducted within the reaction spaces. 

Regarding claims 26-30, as shown in FIG. 1 and FIG. 2, Ashmead discloses that a plate 
100 is provided with one or more inlet ports 20 and 24 to enable the flow of reactants into the 
apparatus, and one or more outlet ports 30 and 34 to enable the flow of products from the 
apparatus. However, Ashmead further discloses that, "... the inlet ports 20 and 24 and the outlet 
ports 30 and 34 do not necessarily have to be positioned through the outer groups. These 
elements could be designed to meet the integral structure at the side of a lamina, for example." 
(column 8, lines 44-56). Additionally, FIG. 4 illustrates a plurality of ports 75 and 76 located at 
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the side of a lamina for conducting heat transfer media. Therefore, it would have been obvious 
for one of ordinary skill in the art at the time the invention was made to provide plates at the 
sides of the lamina (to cover the narrow sides of the wall elements) for an appropriate feeding 
and discharge configuration of reactants and/or heat carrier into and out from the wall elements 
in the apparatus of Ashmead, on the basis of suitability for the intended use, because the shifting 
of location of parts merely involves ordinary skill in the art, as evidenced by Ashmead, above. 

Regarding claim 36, Ashmead et al. teaches that, "Depending on the physical and 
chemical properties of the individual chemicals being processed, or the two or more chemicals 
being reacted, one skilled in the art can design an apparatus having the requisite size, shape and 
throughput of tortuous channel and the number, and geometry, of the various laminae," (column 
5, lines 57-64). Thus, it would have been obvious for one of ordinary skill in the art at the time 
the invention was made to vary and select an appropriate slot width for the reaction spaces in the 
apparatus of Ashmead, on the basis of suitability for the chemicals being processed. 

8. Claims 26-32 are rejected under 35 U.S.C. 103(a) as being unpatentable over Schubert et 
al. (US 5,803,600) in view of Stancliffe (US 1,662,870). 

The same comments with respect to Schubert et al. apply. However, Schubert et al. is 
silent as to providing the instantly recited plates at the narrow sides of the wall elements, for the 
feeding and discharge of reactants and/or heat carrier into and out from the wall elements. In any 
event, it would have been obvious for one of ordinary skill in the art at the time the invention 
was made to provide such plates to the apparatus of Schubert et al., on the basis of suitability for 
the intended use, because such plates would provide a well known means for enabling the 
disclosed supply and discharge of reactants and/or heat carrier to the apparatus of Schubert et al. 
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Stancliffe (FIG. 1) teaches a similar heat exchange apparatus comprising a plurality of wall 
elements a,b which define a plurality of grooves c,d, and in particular, the apparatus comprises 
plates k which cover the narrow sides of the wall elements a,b, in which are located openings m 
for feeding and drainage of fluids from the wall elements. 

9. Claims 33-36 are rejected under 35 U.S.C. 103(a) as being unpatentable over Schubert et 
al. (US 5,803,600). 

Regarding claims 33-35, Schubert et al. further discloses a partition being mounted onto 
the distributing medium and two connecting sockets for feeding the two reactants A and B (see 
FIG. Id, wherein fluids A and B are supplied to the distributing medium/guide structure via 
separate admission chamber 8 and 9; column 3, lines 21-31). Although Schubert et al. is silent as 
to the wall elements being accommodated as a block in a pressure vessel, it would have been 
obvious for one of ordinary skill in the art at the time the invention was made to provide a 
pressure vessel to the apparatus of Schubert et al., on the basis of suitability for the intended use, 
because it is well known in the art to conduct reactions within a pressure vessel if the reaction is 
to be carried out at a high pressure. 

Regarding claim 36, the slot width ("s") of the reaction spaces 12a approximates the 
particular thicknesses of the foils defining channels 13a and 13b, which thereby function as 
spacers to define the width of the reaction spaces 12a. As disclosed, the thickness of a given foil 
layer is about 100 micrometers (column 1, line 64 to column 2, line 14). Schubert et al., 
however, is silent as to varying the thickness of the spacers in order to vary the slot width of the 
reaction spaces 12a. In any event, it would have been obvious for one of ordinary skill in the art 
at the time the invention was made to vary the thickness of the spacers in order to vary the slot 
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width for the reaction spaces 12a in the apparatus of Schubert et al, on the basis of suitability for 
the intended use, because changes in size merely involves routine skill in the art, and it has been 
held that where the general conditions, of a claim are disclosed in the prior art, discovering the 
optimum or workable ranges involves only routine skill in the art, In reAller, 105 USPQ 233. 

10. Claims 19 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Vu et 
al. (US 4,820,495). 

Vu et al. discloses that a layer 43 of solid particles may be provided at the base of the 
reactor block, to enable easy catalyst withdrawal without disassembling the reactor and its 
internal parts. The solid particles are characterized by an average diameter from one-half to one- 
thousandth the average diameter of the catalyst particles (column 5, lines 16-35). Vu et al. 
further discloses that in the present process, the gas charge may instead be introduced via the 
bottom of the reactor (column 5, line 66 to column 6, line 2). According to such a configuration, 
the layer 43 of solid particles functions as the instantly claimed distributing medium. Although 
Vu et al is silent as to whether the particles sizes and interspaces are sufficiently small to avoid 
spreading of flames due to explosive reactants, it would have been obvious for one of ordinary 
skill in the art at the time the invention was made to select an appropriate size for the particles 
and interspaces of layer 43 in the apparatus of Vu et al., on the basis of suitability for the 
intended use, because changes in size merely involves routine skill in the art, and it has been held 
that where the general conditions of a claim are disclosed in the prior art, discovering the 
optimum or workable ranges involves only routine skill in the art, In re Alter, 105 USPQ 233. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer A. Leung whose telephone number is (571) 272-1449. 
The examiner can normally be reached on8:30am-5:30 pm M-F, every other Friday off 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn A. Caldarola can be reached on (571) 272-1444. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Jennifer A. Leung 

January 1 2, 2005 0L . a 
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